ABSTRACT
. The electronegativity of gold is 2.1 on the Pauling scale3, slightly less than that of C, 2.5, and I, 2.5. Gold bonds strongly to these elements in the Au(I) oxidation state.
The presence of low-lying excited states in complexes enhances their reactivity. If the LUMO of a system is not readily accessible, the compound is rather inert to chemical processes such as nucleophilic or electrophilic attack or oxidative addition. With dinuclear gold(I) compounds, the excited state can be stabilized by metal-metal interactions, promoting the trans-annular oxidative-addition of small molecules across the metal-metal bond which is formed in the product. 4 Gold-gold interactions are commonly found with Au(I) complexes. The aurophilic interaction that occurs between Au(I) centers has been estimated to have an energy of from 6 10 Kcal/mol in elegant work of Schmibaur. 5 Hence Au(I)-Au(I) interactions can be expected to influence reactions, even in solution. MHZ of a salt free solution, the phosphine exchange rate is estimated to be faster than 8 X 107 sec.
The luminescence of the three coordinate phosphine complex in water suggested that the singlet to triplet forbidden transition might also be observed in absorption if a high concentration of the complex could be obtained. A broad absorption band indeed was observed at about 600 nm in the visible spectrum of the complex. Experimental difficulties measuring concentrations with this hygroscopic solid prevented an accurate measurement but the molar extinction coefficient for the broad band that has a width at half height of about 3,300 cm l has a value between 0.5 and 1.0. Since this transition corresponds to the 1S 3D 3 transition of the Au(I), Figure 3 , it is spin and orbitally forbidden, Furthermore, in the D3h symmetry of the three coordinate AuL 3 complex, it is symmetry forbidden also. Thus it is not surprising that it is very weak and has not been observed previously. MHZ of a salt free solution, the phosphine exchange rate is estimated to be faster than 8 X 107 see.
The luminescence of the three coordinate phosphine complex in water suggested that the singlet to triplet forbidden transition might also be observed in absorption if a high concentration of the complex could be obtained. A broad absorption band indeed was observed at about 600 nm in the visible spectrum of the complex. Experimental difficulties measuring concentrations with this hygroscopic solid prevented an accurate measurement but the molar extinction coefficient for the broad band that has a width at half height of about 3,300 em "l has a value between 0.5 and 1.0. Since this transition corresponds to the 1S --) 3D 3 transition of the Au(I), Figure 3 , it is spin and orbitally forbidden, Furthermore, in the D3h symmetry of the three coordinate AuL3 complex, it is symmetry forbidden also. Thus it is not surprising that it is very weak and has not been observed previously. Finally, the most convincing evidence that the three coordinate AuL3 complex is the emitting species comes from a detailed structural characterization of the cesium salt. While the details of the crystallographic investigation will be reported elsewhere, crystals of the salt, Css[Au(TPPTS)3].5.25 H20, scattered x-rays sufficiently well that a data set could be obtained using a Siemans CCD SMART diffractometer at Harvard
Univ. Refinement was good with R1 0.0659.23 As can be seen in Figure 6 , a drawing of the unit cell, 
